Preliminary studies on quinoprotein glucose dehydrogenase under extreme conditions of temperature and pressure.
The kinetics of the reduction of the quinoprotein glucose dehydrogenase by substrate were studied as a function of 3 parameters: pressure (1-1000 bar), temperature (down to -25 degrees C) and solvent (water and 40% dimethyl sulfoxide, DMSO) using a high-pressure low-temperature stopped-flow apparatus. A 2-step formation of the reduced enzyme by its substrate (xylose), was observed. A rapid equilibrium described by the constant K1 was followed by a slower process described by the constants k2 and k-2. By using the transition state theory, the thermodynamic quantities delta V (activation volumes) were determined for these various kinetics constants under different experimental conditions. The results are discussed in terms of conformational change and solvation effect on the protein shell, and compared with results obtained for other systems as the 2-step formation of horseradish peroxidase compound I.